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A medical InatiruMnt., pjirtloulasfly a aurgloal inatrxmont 

()J >Thk invontion relates to a medicai instrument, particulArly 
a surgical inotruitient with A displaoeable push/pull rod 
arran^d on the prcKiinal and of a hand manipulator for 
activating remote tool parts on the diistal end, wherein a 
f orce-liMting device is envioaged for limiting the 
transiiiiaoxon of force from the hand manipulator onto the 
remote tooXVparts via the puah/pull rod. 

ThiA kind of medical instrument can for example be a needle 
holder, a gripping-, holding- or preparation tool* scisaors 
or other instruments in which the push/pull rod can be 
moved back and ^orth using manual force via the hand 
manipulator, in orcler to move, ie to open and r.lo*fl, the 
remote tool parts w\ich are predominantly open-ended tool 
parts. \ 

Theae known medical instruments available in various 
embodiment conf igurationV have a long hollow cylindrical 
shaft, onto the distal enV of which the remote tool parts 
ere arranged. The hand maiiiipulator with a rigid handle 
element and . a swivelling handle element is arranged on the 
proxinial end of the shaft. \o activate the remote tool 
pjj.rtA via the hand manipulatorX the remote tool parts and 
the swivelling handle element of\the hand manipulator are 
coupled vJa tho puah/pull rod which is located in the 
hollow cylindrical shaft. In this \ay it is possible to 
open and close the remote tool parts\by counter-adjusting 
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the handle elements o£ the hand manipulator with on© 
another . 

Thfflftft rypes of medical instruments are often used during 
minimally .invasive aurgwry where they fire introduced into 
th© patient's body using trocars. Due to the 
miniaturisation of the insrrumento roiquired for minimally 
invasive surgery, the .instruments are more sensitive to 
pressure since, du© to miniarurisat ion, the Individual 
components can only absorb marginal forces, which for 
example are brought^ about by hand preaaure upon activating 
the hand manipulator. In the case of the type of medical 
instruments mentioned earlier, the owivel handle element of 
the hand manipulator is designed as a levar, wherein the 
hinge axis of the two handle elements form the lever axis. 
The distance from the hinge axis to the point at which the 
push/pull rod is located on the handle element is 
considerably shorter than the distance from th« hinge axis 
ro the finger hole on the end of this handle element. The 
transmission ratio is generally around 10:1, that ia, the 
standard closing forC* of the l^and of About 100 N is 
amplified tenfold due to mechanical levererja, ie to around 
1,000 N. 

When uaing these medioal inotrvimenta in practice, in 
particular the gripping and holding tools, the aim is to 
generally hold an object, for example a swab or a needle 
and to place it securely and firmly between the remote tool 
parLa. Strong people can exert a closing force cnto the 
hand manipulator of about 150 N or more, which is then 
amplified to 1,500 N oi more due to mechanical leverage. 
Frequent use of excess pressure on the remote rool parte 
can lead to material fatigue or even to the remote tool 
parts fracturing, whwreupon loss of small parts in the 
operating arena particularly during an operation can lead 
to the patient getting injured. 
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order to avoid undue excess forcee being exerted onto 
th\ push/pull rod via the hand manipulator and therefore 
om:o\th« remote tool perts, a force-limiting device is 
knf)wn\.n the practical fi«ld in which th® transmission of 
force between the hand manipulator and the push/pull forces 
and/or th^rftmote tool parts is limited by a force-limiting 
device, Thi\ type of force-limiting device is known for 
example from^E: 197 31 453-C2. with f.hi5c known device the 
push/pull rod \s designed as a two-piece component, in 
which both the pu^h/pull rod sections are connected to ona 
another by way of\a force-limiting device. One section of 
the rod is designed, with a casing comprising an intornal 
steepening flat body Vedgo across th«6 direction of movement 
of the push/pull rod. Nrhe other rod section has a tapered 
cone with a corresponding flat body wedge, which is located 
inside thw casing of theVirst rod section. The Ctising is 
designed with slots which expanded by the displaceable 

tapered cone along the flat Yody wedge of the casing upon 
being flubjscr.ftd r.o cenaile pressure of the puah/puil rod, 
through which a portion of theXclosing force generated is 
absorbed, so that no further uno^e excess pressure caxi be 
ox®rted onto the remote tool parts \ 

In (Accordance with another known embi^iment configuration 
the f orce--iimiting d^i^vice is designod a\ a spring assembly 
on the proximal end of the push/pull rodNand which absorbs 
a portion of the force transmitted onto tlivs> push/pull rod 
via the hand manipulator. \ 

All these si:ate of the art known f orce-llmit^g devices 
have indeed provexi tliem^elves in practice, howler their 
consitructlon is very complicated and time consuMng and 
therefore expensive. \ 

Moving on from chis the invention is based on the exercise 
of improving a medlca.] instrument of the above mentioned 
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type 30 that the force-limiting device io simple and cost 
effective to construct. 

The aolution to this exercise according to the invention is 
characterised by the puah/pull rod being designed with 
spring-likft elasticity along the line of displacement and 
thus creating the force-limiting device. 

By configuring the push/pull rod as a spring-like elastic 
component it is possible to produce a medical insftrument 
with a force-limiting device without additional components 
for the first time. 

In Accordance with the first embodiment configuration the 
push/pull rod is designed with at least sectional 
undulatoL-y curves to provide the spring-like elasticity. 
This configuration provides the opportunity for the 
push/pull rod to elongate itself, preferably reveraibly, in 
the area of the undulatory curve in the event of being 
subjected zo excess tensile pressure. 

In order to avoid T:he push/pull rod from jumping from one 
side of the inner wail of the hollow cylindrical shaft to 
the other under tensile pressure, the invention furthermore 
suggests that the undulatory curves of the individual 
sections be designed offset on planes from one another^ so 
that the push/pull rod can be guided through the inside of 
the hollow shaft tube in all directions. It suggests that 
the each of the sections with individual undulatory curves 
preferably be designed on planes^ offset at 90"* from one 
another. This embodiment configuration is simple to 
manufacture by placing the push/pull rod repeatedly into a 
press . 

The invention further sugges^ts an embodiment configuration 
in which the semi-curves of the undulatory curves creating 
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0^^^ undulating force-limiting device are offset at 
135\ from one another. 




90* 



or 



The ap^ing-liks elasticity of the puoh/pull rod can in one 
conf igurttVion of th© invention be adjusted through its 
flhape and \iie number of undulatory curves so that it is 
possible for\he force-limiting device to be adapted to the 
respective ne^ce^sary and appropriate closing pressure, 

A second ©mbodimenV configuration of the Invention suggests 
that tho push/pull rod be designed with at least sectional 
turned spiral coils t\ provide the spring-like elasticity. 
Along with the creatiWi of the undulatory curves, the 
spiral coil oonf iguraticiK of the push/pull rod offers the 
opportunity for the push/|nill rod to flexibly elongate 
itself in the event o£ eKcecsVtenflil© pressure. 

With this embodiment configuration the spring-like 
ftlftflticity of the puah/pull rod\is preferably adjusted 
through the gradient of the turned spiral coil Sftctions, in 
which the turned spiral coil eectior^ preferably have a 
large gradients 

Finally the invention suggests that ts^e spring-like 
elasticity of the pufth/pull rod can be adju\ted by way of 
the material uoed for the puah/pull rod. 

Further, for technical and production reasons a^ well as 
for increflising operational safety, it is suggeatadVhat the 
push/pull rod be made of one uniform piece of rrtat<arial 
and/or with a virtually Sronsiaten^ cross section, 

Further characteristics and advantages of the invention \can 
he extracted from the following description of t\ie 
associated diagram, in which the one enOoodimen^ 
configuration for creating a force-limiting device for a^ 
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^ical infitrument according to the invention 13 depicted- 
TheXdlAgrams show: 

ITig 1 \ a side view of a surgical instrument According to 
Yhe invention in the form of a gripping tool 

Fig 2a ^ \id« viftw of a force-limiting device of a medical 
instoruraent per Fig 1 with undulatory curved 
sectrons, and 

Fig 2b a side \iew of the force-limiting device per Fig 
2c(, howevXr rotatod 90^. 

Fig 1 depicts ft aurgical instrument in the form of a 
gripping tool 1* Thev gripping tool 1 has a hollow 
cylindricsl ©hafl 2 dis^ng ita lateral length, on the 
proximal end of which g h\nd manipulator 3 is locatedr and 
on the distal end of which Vemote tool parts 4 are arranged 
in the form of two op«n-en<ied sections and which can be 
activated via the hand manVpulator 3 of the gripping 
tool 1. \ 

The remote tool parts 4 are desYgned so that one remote 
tool part 4a is rigidly connecitedXto the ahaft 2, whilst 
the other remote tool part 4b is lodeted and can swivel on 
an axis 5 acroaa from the rigid rfemote tool part 4a. 
Understandably it ia also posaiblo for both remote tool 
parLa 4 to be designed to swivel. \ 

The hand manipulator 3 for activating the r^ote tool porta 
4 has two handle eleiuentd* 3a e^nd 3b which sWvel on hinge 
axes 6 across from the shaft 2- \ 

The connection betwaen the hand manipul<3 tgr \3 - more 
precisely the swivelling handle elemento 3a and 31» of the 
hand manipulator 3 - and the swivelling remote toJsl parts 
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'^^^e tool part 4 ia provi^^f 



4b of the rerSote tool part 4 ia providW via a puah/pull 
rod 7 located and guided inside the hollovi cylindri^^al 
shaft 2. 

If the gripping tool 1 ia grabbed in the open position 
depicted in Fig 1^ whereupon the handle elements 3a and 3b 
of the hand manipulator 3 are encompassed by the operator's 
hand, it is necessary, in order to guide the remote tool 
part 4 into grabbing position, to manipulate the swivelling 
handle elements 3a and 3b towards one another in the 
direction of arrow 8, through which action the push/pull 
rod */ ia proximally displaced in a line wluh the axrow 9, 
and which furthermore leada to thft swivelling remote tool 
part 4b boing displaced in the direction of the closed 
position . 

Activation o£ the push/pull rod 7 via the handle elements 
3ffl, 3b of the hand manipulator 3 is carried out via control 
iy levers 10 which, forming a parallelogram on the one hand, 

J2 are located on the hand grips 3a, 3b and which swivel at 

fO the knuckle joints 11 and on the other hand are located at 

s> a pivot point 12 on the push/pull rod 7. 

i, A. 

r — 
p I ; 

fy In order to determine on the one hand the position of the 

to two handle elexnentfi 3a and 3b to one another and i:;hereforo 

"fi the respective remote tool parts 4a and 4b, and on the 

other hand to independently guide the handle elements 3a 
and 3b into their open base position agflin ;^ccordlng to Fig 
1, the gripping tool l depicted has on the one hand a 
locking device 13, via which the handle elements 3© and 3b 
can be interlocked with one another, and which on the other 
hand has a spiral coiled spring 14 arranged on bho proximal 
end of the push/pull rod 7, When the handle elements 3a, 3b 
are pressed together, the spiral coil spring 14 is 
elongated. The locking device 13 depicted for fixing the 
handle elements 3a, 3b comprises a draw rod 13a and a lock 
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ch are each connected to one^a: 



clip 13b which are each connected to one^andle aiement 3a; 
3b facing one another. 

As soon as th«> lock clip of tho locking device 13 ia liftod 
via y relesaaing mechftnism 15/ the spiral coil epring 14 
recoils and pushes the handle elements 3a and 3b aparc 
again into the base position by way ot the two control 
iBvtirs lOr aa depicted in Fig 1. 

As can be seen in Fig 1 the distance from the outer end o£ 
the swivelling handle elements 3a, 3b to the knuckle joint 
11 of the control levers 10 connecti&d . ro the push/pull rod 
7 is very much greater than th<t distance between the 
knuckle joints 11 and tho pivot point 12 for the control 
levers 10 on the puah/pull rod 7. In this w^iy the force 
which is exerted by the hand onto tho swivelling handle 
elements 3a, 3b is amplified due to mechanical leverage, 
wherein the normal transmission ratio is about lOtl. With a 
normal closing force of about 100 N the exerted force on 
the push/pull rod 7 is about 1,000 N after tenfold 
amplification. 

Howsver a hand can also exert considerably greater force 
than 1.50 N or more, therefore the gripping tool 1 depicted 
has a force-limiting device 16, which i£^ depicted in more 
detail in Fig 2a and 2h. Thft force-limiting device 16 is 
there to prevent undue excess force being exerted onto the 
remote tool parts 4 via the push/pull rod 7 which can lead 
to damage or even fracturing of the remote tool parts 4. 

In the diagrams in Fig 2a and Fig 2b a configuration oi= the 
force-limiting device 16 i£! depicted which totally 
eliminates additional components since, according to this 
embodiment conf iguration, the puah/pull rod 7 
simultaneously assumes the same function as the force- 
limiting device 16. To this end the puah/pull rod 7 is 
designed to have spring-like elasticity along its lino of 
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dlsplaoament wxthin tho hollow cylindricw^ahaf t 2, so that 
the pueh/pull rod 7 can be ratractad and/or elongated with 
increasing tension in order to absorb excess forces and to 
block them from the reaching the remote tool parts. 

In the embodiment configuration depicted with s. spring-like 
elastic push/pull rod 7, tho spring-like elasticity ia 
achieved by designing the puah/pull rod 7 with sectional 
undulatory curves along ita total length. The opportunity 
exists for the push/pull rod 7 to flexibly distort in the 
area of the individual undulatory curves 17 and thereby 
partially transfer the force exerted onto the push/pull rod 
7 into this distortion task. 

In order to prevent the push/pull rod 7 frcjm jumping from 
one side wall to tho other side wall within the hollow 
cylindrical ohaft 2 under tensile pressure wh«n the 
undulatory curve 17 io designed on juat one plane, the 
individual sections of the undulatory curves 17 ar« 
designed offset at 90' from one another respectively as 
depicted in Figs 2a and 2b, 

With this enJaodiuient configuration the spring-like 
slasticity of the push/pull rod 7 can be adapted and 
determined by way of the type and aumbar of undulatory 
curves 17 as well as the choice of material for the 
push/pull rod 7 . 

Along with the embodiment configuration depir.tftri, in which 
the undulatory curves 17 can be aimply and advantageously 
manufactured, singly or multiply, by laying the straight 
pu8h/pull rod 7 in a preea, the spring-like elasticity of 
the push / pull rod 7 oan also be achieved by the push/pull 
rod 7 at least being designed with ooctionel turned spiral 
coils. With this embodiment configuration (not illustrated) 
the spring-like elasticity of the push/pull rod 7 can be 
adapted through the choice of material for the push / pull 
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rod 7 as well asfi through the gradient of the rurned epiral 
coils, wherein a greater gradient is seen afi preferential. 

The forc^i-limiting device 16 depicted in Fig 2a and 2b is 
distinguished by being aimpi© and cost effective to 
manuf actuxe without additional components. 
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